What is Claimed is: 



1. A digital system having a processor comprising a processor 
pipelhie with a plurality of pipeline stages, a plurality of resources and a 
pipeline protection mechanism, wherein the pipeline protection mechanism 
comprises: 

a sehof shadow registers; 

interlo&k circuitry for anticipating access conflicts for each protected 
resource of the\t)lurality of resources between the pipeline stages, an output 
of the interlock a&tection circuitry being controllably connected to the set of 
shadow registers; and 

the set of shadow registers being interconnected with the processor 
j/ipeline such that a daft* item from a first pipeline stage can be redirected 
into a selected shadow register in response to an access conflict anticipated 
by the interlock circuitry so ti^t a resource access conflict is resolved without 
stalling the processor pipeline. \ 

2. The processing engine siccording to Claim 1, wherein the 
interlock circuitry comprises: \\ 

interlock detection xircuitry opera^leOto anticipate access conflicts for 
all of the protected resources and operable bq ibrm a stall vector signal; 

reservation and stall vector filtering circuitry connected to receive the 
stall vector signal and operable to select an a^iiable shadow register from 
the set of shadow registers in response to the stall yfector signal; and 

shadow management circuitry connected m the reservation and 
filtering circuitry, the shadow management circuitry hWing an output signal 
controllably connected to the set of shadow registers. V 

\ 
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3. The processing engine according to Claim 1, wherein the 
interlock circuitry comprises arbitration circuitry for each protected resource 
such that each arbitration circuit is definable as a specific form of a single, 
generic arbitration function. 

4. The processing engine according to Claim 1, including pipeline 
cont^ logic for ^controlling the stages of the pipeline, the pipeline control 
logic beii*g connected to receive stall control signals output from the interlock 
circuitry. * . \ 

5. The processing engine according to Claim 1, wherein at least one 
resource is selected! from a group consisting of: a group of registers; a register; 
a field of a register;land a sub-field of a register. 

6. The processing engine according to Claim 1, wherein the 

interlock circuitry comprises a stall vector filter, wherein the stall vector 
> i 

f^ter ha^a plurality lof select filter stages connected in a serial manner such 
that the &§ch of select filter stages is associated with a corresponding 
protected reso\^rce. \ 

7. The processing engine according to Claim 1, wherein the set of 
shadow registers is interconnected with the processor pipeline with 
multiplexing circuitry operable to redirect a read from a protected resource to 
a selected shadow register. 

8. The processing engine according to Claim 2, wherein the 
interlock circuitry further comprises arbitration circuitry for each protected 
resource such that each arbitration circuit is definable as a specific form of a 
single, generic arbitration function. 
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9. T$ie processing engine according to Claim 8, wherein the stall 
vecto^ filter hajs a plurality of select filter stages connected in a serial manner 
such tft^t the each of select filter stages is associated with a corresponding 
protecteayesou^ce. 

\ 

10. ll^el processing engine according to Claim 9, further comprising 
pipeline control logic for controlling the stages of the pipeline, the pipeline 
control logic being connected to receive stall control signals output from the 



interlock circuity 



11. The 
shadow registers 
multiplexing circuitry 
a selected shadow 



Drocessing engine according to Claim 10, wherein the set of 
is interconnected with the processor pipeline with 
operable to redirect a read from a protected resource to 
register. 



12. The processing engine according to Claim 11, wherein at least 
one resource is selected from a group consisting of: a group of registers; a 
register; a field of a register; and a sub-field of a register 



13. The digital system of Claim 1 being a cellular telephone, further 
comprising: 

an integrate^ keyboard connected to the processor via a keyboard 
adapter; 

a display, connected to the processor via a display adapter; 
radio frequency (RF) circuitry connected to the processor; and 
an aerial connected to the RF circuitry. 
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V 14. A method of protecting a pipeline in a processor engine, wherein 
the processor kicludes a processor pipeline with a plurality of pipeline stages 
and a plurality V)f resources, the method comprising the steps of: 

separately arbitrating, for respective protected resources, to anticipate 
access conflicts between the pipeline stages for the each resource, and 

redirec£i{ig\a data item from a first pipeline stage into a selected 

shadow register^ in response to an anticipated access conflict so that a 

v \ 

TV \ 

resource access cormict is resolved without stalling the processor pipeline. 



15. The methb^ of protecting a pipeline according to Claim 14, 
further comprising tke £teo of selectively stalling stages of the pipeline 
depending upon the result the arbitration for the respective resources to 
avoid resource access conflicts if a shadow register is not available to resolve 
arxanticipated access conflict. 
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